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1. Introduction

Bioengineeing concens many significant problems applied to the human body. The pdvic
boneis oneof the mog important suppoting elements in human pdvic joint butit is exposed to the
injuries. Very often before and after surgicd intervention the expertises about the stress strain and
displacement distributionsin the pdvic boneare needed. For the safety of the patient there are only
two possbiliti es avail able to derive mentionad values: modd testing and numericd cdculations
The numericd modd should be prepaed before numericd cdculations [1,2,3] Numericd
cdculationsrequire the charaderistics of the material propeaties and the material parameters from
the beginning. Usudly the literature is the source of the material parameters, but sometimes this
daa is not suitable for the implementation. This is a reason for the experimental investigationsto
identify these parameters [4,5,6] It iswell known tha material properties of theliving body depend
on many fadors: age hedth, gende, environment and many others changing in time. As we are
interested in results of andysis not only for a one paient but for a group of paients, we should
asume an interva value of material parameters. In this pgoer the test of the interval and fuzzy
andysis of the pdvic bone is presented. The interva and fuzzy andysis concens material
propeties. The finite d ements method i applied [7,8,9]

2. Theinterval and fuzzy analysis of the human pelvic bone

The human pdvic boneis restrained in pubic symphysis and on contad surfacewith saaal
bone It is loaded with force F ading in artificia acdabulum. Two cases of the linea eastic
andysis were caried out In thefirst case the material parameters are not postion-depended. In the
semnd cae the seleded meterial paameters dgpend on the postion in the bone

Fig. 1. The model of the human pelvic bore

For both cases theinterval and fuzzy (two dphacuts-trapeid) approades are applied.
It was assumed tha for the interval andysis, the Young moduli of trabeailar bone(in both cases)
was condant and equd [1.8BB; 2.2E8]. The Youngmoduli of the corticd bone(in thefirst case)
was moddled as theinterval [1.8EL10; 2.2EL0O]. In the seaond case the Y oungmoduli of the corticd
bonewas equd to the interval [1.8ELO; 2.2EL0] in zone A (Fig.1) and was equd to [0.9ELO;
1.1EL0] in the boundB (between P1 and P3). In spacebeween zoneA and theboundB, the Young
moduli was generated with thelinea weight fundion.
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In the fuzzy andysis case, the Young moduli of the trabealar bone(in both cases) was

congant and equd to the fuzzy nunber (seeTable.1). First the Youngmoduli of the corticd bone
was moddled as the fuzzy number (seeTable.1). The spacebetween zone A and the boundB was
determined with linea fundion.

Therest of paameter were assumed &s the determine nunbers.
Table 1. The fuzzy material parameters and displacements of point P,

16 24 244 364 244 364 247 3.68

El[e+10Q] [Pe] E2 [e+8] [Pd] Px, [e-7] [mm] Py [e-7] [mm] Pz, [e-7] [mm]
corticd trabeaular
18 22 266 324 266 3.24 270 3.27 -3.34 -274

-3.76 2.51

3. Conclusions

Arithmetic andysis enables evaluation of the seleded charaderistics (strain, stress and

displacements) notonly for a discrete deterministic material parameters, but for assumed interval. It
satisfies redity more predsely. Obtained results can be useful to plan and assess qudity of the
surgicd intervention. The surgeonscan ob®rve which dates are dangerousfor the paients.
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